GDNF promotes neuronal differentiation and dopaminergic development of mouse mesencephalic neurospheres.
In the present study we report establishment of a neurosphere culture system derived from mouse ventral mesencephalon at embryonic day 12 and investigate effects of glial cell line-derived neurotrophic factor (GDNF) in the differentiation potential of the neurospheres. The generated neurospheres exhibit stem cell characteristics, i.e. self-renewal capacity and multipotency. Addition of exogenous GDNF resulted in neural differentiation indicated by reduced number of nestin positive cells. GDNF treatment resulted in increased numbers of beta-III-tubulin immunoreactive cells whereas glial fibrillary acidic protein immunoreactivity was not effected. Most importantly, cell numbers expressing early dopaminergic markers, Nurr1 and Ptx3, were significantly higher in GDNF-treated spheres. We conclude that GDNF promotes differentiation of mouse mesencephalic stem cells towards neuronal lineage and most notably dopaminergic development.